Abstract-The aim of this study was to put forth production cost and profitability of enterprises engaged in fennel production in Burdur and develop suggestions in this regard. Data was obtained from 81 farmers with stratified sampling and survey methods. Fennel production area in the farms constitutes 48.2% of the total farm area and approximately half of the total gross production value of farms was obtained from fennel production. The price formation of fennel occurs in free market conditions so the change in prices will affect the incomes of the producers significantly. In order to decrease price fluctuations, marketing structure and conditions should be improved and farmers' unions can be established and contract farming should be increased.
I. INTRODUCTION
Today, medicinal and aromatic plants are one of the important points that are widely focused. Turkey has different climate types and is the favourite country in Europe with almost 11.000 plant types. Turkey flora is also rich in terms of medical plants. Its ecology is appropriate for growing these plants. 3000 of these plants are aromatic plants [1] .
In addition to being the gene centre of many plants Turkey contains geographical regions in which there are certain endemic species. One of the most important regions is the Lakes Region.
Burdur located in the Lakes Region is a very rich region where over 500 endemic taxa grow floristically although its surface area is small. Thanks to being located in the West Pass Zone where characteristic features of Mediterranean and Continental climates are observed, having various microclimate regions and its diversity in terms of topography structure the province is also rich in terms of medical and aromatic plants. The province is one of the most important regions where medical and aromatic plants are widely known, used and grown in Turkey.
The homeland of fennel is West Asia and Mediterranean countries [2] . This plant has two sub-species. The one which is generally cultivated is the sweet fennel (Foeniculum vulgare Mill. var. Dulce) [3; 4] . Fennel which is cultivated in many places in the world is naturally found in the north, south and west regions of Turkey but its cultivated area is limited. The large part of the fennel seed produced is consumed in the market and the rest of it is exported [5] .
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It is of Mediterranean origin and herbaceous plant. Its height is 1-2 m. its shape is like thread and its leaves consist of several pieces. Its flowers are small and yellow. It contains fixed oil and volatile oil. This plant has many effects such as facilitating digestion, depressant, removing heart throb, increasing milk in mothers, removing abdominal pain in children and enhancing eyes with the volatile oil it contains. Fresh stalks and leaves of the plant are used in fish meals and also consumed as vegetable. Its fruit is used in the production of raki instead of anise in some regions [6; 7] .
Cultivation areas of fennel in Burdur are very limited. There is not detailed information or data in the relevant official organizations regarding fennel production. In interviews made with the Food, Agriculture and Livestock Province and District Governorates in the region, it was stated that fennel production is important for farmers of the region in terms of providing an alternative income source. Therefore, increasing the incomes of the individuals in rural areas is an important issue in terms of rural development.
By taking into consideration the points mentioned above the aim of the study was putting forth the cost and profitability of fennel production and taking the necessary steps in this regard.
With this study literature deficit regarding the product will be removed to some extent by identifying technical, economic situations and problems in fennel cultivation on enterprise level. As a matter of fact, studies carried out on fennel regarding economy are relatively insufficient.
II. MATERIAL AND METHODS
In the study, Tefenni, Çavdır, Gölhisar and Karamanlı districts were chosen as target group in line with the statistical data of Burdur Province Agriculture Directorate by considering the total fennel cultivation area criterion. In these counties fennel production is intensively made. Therefore, the information obtained from 81 producers engaging in fennel production activities in the region constitutes the data of the study. The data includes 2013 production season.
In the study, cultivation area data set was formed from Farmer Register System records on producer level. All enterprises engaging in fennel production made in Tefenni, Çavdır, Gölhisar and Karamanlı were included in the population. Frequency distribution of fennel cultivation areas was performed and frequency polygon was drawn. With the help of frequency polygon population was divided into three layers by taking fennel cultivation area into consideration (layer I, layer II and layer III cover 0.10-1.50 hectare, 1.51-4.99 hectare and 5.00 hectare and upper respectively).
Sample size random layer sampling method was applied to For calculating the production cost of enterprises making fennel cultivation single product budget analysis method was used. Therefore, income and expense situation was only calculated for the fennel in question not for all products cultivated in an agricultural enterprise. Since this analysis was used in the research unit machine rent prices were taken into consideration in case that producers use their own machines. Labour and bollard pull amounts used in fennel production activity were given as hour. Foreign labour fees were taken into account in the calculation of family labour fee equivalent. Pesticide amount, effective substance and fertilizer amount used in fennel production were given as the total of plant nutrients. 3% of the total variable costs constitute the general administration expenses. Working capital interest is a variable cost and refers to the opportunity cost of the capital invested in production activity. Working capital interest was calculated by applying the half (5%) of interest rates applied by the Agricultural Bank of the Turkish Republic (Ziraat Bank) on vegetable production credits to the variable cost elements [8] . The statements of the producers in return for land rent were taken into consideration. The multiplication of the sale prices and product amount obtained from fennel production activities constitutes gross production value (GPV). Gross profit was obtained by subtracting variable costs from GPV and absolute profit was calculated by subtracting total production costs from GPV. Relative profit (proportional) was obtained by proportioning GPV to the total production costs. The results of the research were given in tables and graphs and they were evaluated.
III. RESULTS AND DISCUSSION
Some economic and social situations of fennel producer enterprises were given in Table 2 . According to these data, the age of interviewed farms managers was 58.7 years, education level was 6.4 years and average population of farms was 3.3 heads.
Duration of experience of farms in fennel production was 20.6 years. 80.7% of farms land was owned land, 17.5% of it was rented land and 1.8% of it was shared land. 76.8% of the land owned in enterprises can be irrigated. Fennel cultivation land constitutes 48.2% of the total enterprise lands.
Fennel production value constitutes 61% of gross production values of the interviewed farms. 94.1% of farms incomes were obtained from agricultural activities.
Education levels of farmers were higher in group I farmers (6.5 years). In these farms belonging to this group the rates of rented land (33.5%) and non-irrigated land (28.2%) were higher. In group II farms the rate of shared land (4.6%) was detected as higher. In group III farms it was determined that the age of the farmer (61.3 years), population of farms (3.5 heads), his experience in fennel production (21.8years), owned land rate (93.0%), irrigated land rate (79.9%), the share of fennel land in total land (69.8%), the share of fennel in total gross production value (84.7%) and the rate of agricultural production value in total income (95.0%) were higher (Table2). When cost (expense) was mentioned in agricultural production, monetary value of the sources needed to be consumed for the production of a certain product (in other words, the monetary value of goods and services). In general, costs were covered with the gross production value obtained in a production period and the economy of activities carried out was presented. Production costs provide important information in terms of determining the source demand of production activities, source usage activity, cost and making planning and policy [8] . Production costs per hectare in fennel production were 3779.3 TL and change from 3639.3 to 4879.0 TL in farms groups. There was a statistical difference between this cost element and farms groups. In other words, if the fennel area in farms increases, the production costs per unit area decrease. Variable cost elements constitute the most important component of production costs. Seed which is used in fennel production, decreases and increases depending on the population of these activities, fertilizer, pesticide, irrigation, temporary labour, machine rent and other variable costs constitute variable costs. 
Fixed costs per hectare were 1295.5 TL and it was decreased as the fennel area in the farms increases. When cost components per hectare in fennel production of farms in the region were analysed, it was seen that land tenure was the most important cost element. This cost element was 1010.9 TL per hectare. It was constituted 26.7% of production costs. This cost element was followed by machine rent cost with a share of 19.4%.
Machine rent cost was 731.6 TL per hectare. The third important cost component was irrigation. Irrigation was constituted 11.5% of total production costs. Irrigation costs were calculated as 433.1 TL per hectare. Temporary labour was amounted as 375.6 TL, pesticide cost was 311.8 TL, fertilizer cost was 258.6 TL, other variable costs were 219.2 TL, family labour was 210.1 TL, interest of working capital was 118.3 TL, general administration costs were 74.5 TL and seed cost was 35.5 TL per hectare respectively. It was identified that there was a statistical difference between enterprise groups about these costs (Table 3) . When labour and machine power amounts that farms use in fennel production were analysed, it was seen that there were more uses in small sized farms. This situation was also statistically important. Labour usage per hectare in fennel production was 94.6 hours and it was identified that the most usage was performed in hoeing (49.2%) and harvest. Machine power usage was 15.9 hours per hectare. It was seen that machine power was mostly used in hoeing (19.6%) and soil preparation (42.5%) ( Table 4 ). Usage amounts of production input used in fennel production were given in Table 5 . Chemical fertilizer amount was 131.8 kg, animal manure was 918.7 kg, foliar fertilizer was 280 gr, herbicide was 1671.3 gr, fungicide was 206.3 gr and seed was 9157.3 gr that were used in fennel production per hectare. There was a statistical difference between foliar fertilizer usage amount and fennel cultivation area size. In other words, as the size of farm increases using less foliar fertilizer on the unit area was in question (Table5).
It was detected that chemical fertilizer and fungicide were less applied in group II farms. Animal manure, foliar fertilizer and herbicide usages were the least in group III farms per unit area. Gross production value was calculated by multiplying the product amount that farms obtained as a result of fennel production and the fennel prizes. Gross profit was obtained by subtracting variable costs from the gross production value. When profitability indicators of farms producing fennel were analysed, gross production value, gross profit and net profit were calculated as 7939.4 TL, 5455.6 TL and 4160.1 TL respectively.
Cost was the monetary expression of the date used for carrying out production [9] . In other words, it was the expense amount made for obtaining an economic value or cost price [10] . The basic aims of cost account were determining unit costs, lending assistance to enterprise activities, preparing productions plans and taking decisions regarding the enterprise [11; 9; 12; 13] . In this study, unit fennel production cost was obtained by dividing total production costs to fennel production amount. In the farms, 1 kg fennel production cost was 1.58 TL and this costs vary between 1.38 TL and 1.74 TL in the farms groups. Gross production value, gross profit, net profit and relative profit indicators were the highest in group III farms. Cost per kg production was the highest value in group I and the lowest value in group II farms (Table 6 ). Among the interviewed farms, 25.9% of them were carrying out livestock activities, and they had differences regarding the age of the enterprise, property area and rented area. They were younger (53.9 years), had less property area (35.9 hectare) and rented more land for cultivation (24.85 hectare). It was determined that the use of labour and machine power per unit area was more in farms which give place to livestock production activity within their agricultural activities. These indicators were statistically important.
About 21% of interviewed farms had non-agricultural income. For these producers, education level of enterprise owners, fallow area and the share of agriculture in total incomes showed difference. In these farms education levels of farms managers were higher (7.4 years), fallow area was more (8.6 hectare) and the share of agriculture in total incomes was lower (%72.1).
It was observed that gross profit (6310 TL), absolute profit (5034 TL) and relative profit (2.4) and the use of chemical fertilizer (210 kg) were higher among those fennel producers who use computers. Their education levels were also high (7.7 years). It was also seen that farms managers using computer were younger (49.9 years), their production costs (3782 TL), machine renting cost (589.8 TL) and bollard pull use amounts (15.5 hours) were lower.
It was observed that machine renting cost, fixed cost, age, education level and bollard pull uses were statistically different in fennel producers who use internet (6.2%). It was found out that farms managers using internet were younger (46.0 years), their education levels were higher (8.6 years) and their fixed costs (1063 TL) and machine renting costs (504 TL) were lower. Bollard pull uses of these enterprises were also lower (13 hours).
There were statistical differences in land renting costs and chemical fertilizer uses of fennel producing enterprises who read newspaper (30.9%) were higher. In these farms, land renting costs were lower (841 TL) and chemical fertilizer uses were higher (196 kg).
It was found that pesticide costs were higher (358 TL) and fennel areas were smaller (0.4 hectare) in fennel producing farms which were members of an organization (61.7%). It was also identified that member farms carry out fennel production activities for a shorter time (18.6 years) and their fungicide use amounts (251 gr) and the share of fennel in total gross production value was higher (46.9%).
It was observed that land rent costs (869 TL) of farms barrowing loans (61.7%) were lower. It was also seen that farms using loan carried out fennel production activities for a shorter time (18.6 years).
The results indicated that labour use of farms (49.4%) receiving government support was lower (117 hours). Their total agricultural lands were more (8.82 hectare) and the share of fennel in total gross production value was higher (57.6%). Farms receiving government support had more owned land (7.92 hectare).
Gross profit (6001 TL) and absolute profit (4642 TL) values of enterprises carrying out contracted production activities of fennel production were also higher. Relative profit (2.2) values were also high. Education levels of those were high (7.5 years). Machine renting costs of those farms were lower (780 TL). The share of agriculture in total incomes of those farms was higher (88.8%).
IV. CONCLUSION
Fennel production area in enterprises constitutes 48.2% of the total enterprise area. Approximately half of the total gross production value of enterprises was obtained from fennel production. Gross production value obtained from fennel production was calculated as 7939.4 TL. Relative profit was calculated as 2.10. While the price formation of fennel occurs in free market conditions the change in prices will affect the incomes of the producers significantly. Price fluctuations could be moderately, thus reducing fluctuations of growers' income.
